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PROBLEM TO BE SOLVED. To reduce the power consumption of an interrogator and to prevent 
interference when the plural interrogators have overlapping service areas. 

SOLUTION: A pattern to be intermittently turned ON is set in a memory 32, and when a read switch 31 is 
turned ON, a transmission controller 30 repeatedly reads the pattern and performs control so as to 
operate a transmission amplifier 3 and output carrier waves only during the ON level of the pattern and 
thus, the power consumption is reduced. Also, when the plural interrogators are provided with the 
overlapping service areas, by attaining the pattern for never overlapping the ON level of the patterns set 
to the memory 32 of the respective interrogators at the same time no matter in what kind of time relation 
the switches 31 of the respective interrogators are turned ON, communication with a non-contact ID tag 
is made possible without the interference during the cycle of one pattern. 
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(54) INTERROGATOR FOR NON-CONTACT ID TAG IDENTIFICATION SYSTEM AND TRANSMISSION 
CONTROL METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption of an 



interrogator and to prevent interference when the plural interrogators 
have overlapping service areas. 

SOLUTION: A pattern to be intermittently turned ON is set in a memory 
32, and when a read switch 31 is turned ON, a transmission controller 30 
repeatedly reads the pattern and performs control so as to operate a 
transmission amplifier 3 and output carrier waves only during the ON level 
of the pattern and thus, the power consumption is reduced. Also, when 
the plural interrogators are provided with the overlapping service areas, by 
attaining the pattern for never overlapping the ON level of the patterns 
set to the memory 32 of the respective interrogators at the same time no 
matter in what kind of time relation the switches 31 of the respective 
interrogators are turned ON, communication with a non-contact ID tag is 
made possible without the interference during the cycle of one pattern. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The interrogator equipped with a transmitting means to send out the transmitted subcarrier modulated with 
no becoming irregular or question data characterized by providing the following, and a receiving means to receive the 
reply signal which answered the aforementioned transmitted subcarrier and has been returned from the non-contact ID 
tag, and to get over. Switch. Memory which memorizes the timing pattern which divided the period defined 
beforehand, and which serves as ON or off-level for every time slot. A transmission-control means to control so that it 
will begin to repeat and read the timing pattern of the aforementioned memory and the aforementioned transmitting 
means will output a transmitted subcarrier for every time slot of the on-level, if the aforementioned switch is turned on. 

[Claim 2] The aforementioned time slot is an interrogator according to claim 1 characterized by what was defined more 
greatly than time required for one communication with a non-contact ID tag. 

[Claim 3] It is the transmission-control method of an interrogator in case two or more sets of an interrogator according 
to claim 1 or 2 are used in the state where a lap is in the area which can be served. The timing pattern of each 
interrogator is set up so that the on-level of the timing pattern indicated by the aforementioned memory of each 
interrogator even when the aforementioned switch of each interrogator was turned on by what relative time difference 
always may not be turned on at this time. The transmission-control method of the interrogator characterized by 
outputting a transmitted subcarrier from each interrogator based on each of this timing pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the interrogator and its transmission-control 
method of the non-contact ID tag discernment system by which being used in the state where the service area laps has 
two or more interrogators especially with respect to the interrogator and its transmission-control method of a non- 
contact ID tag discernment system. 
[0002] 

[Description of the Prior Art] A non-contact ID tag does not have the power supply of operation in self-equipment, but 
receives the electromagnetic wave sent from an interrogator by the electromagnetic coupling, operates considering it as 
a power supply, and delivers and receives information between non-contact ID tags. In the non-contact ID tag system 
which consists of such a non-contact ID tag and an interrogator, if the person or object which a non-contact ID tag is 
called transponder, and the interrogator is also called reader writer equipment, for example, is carrying the non-contact 
ID tag goes into the service area (area which can be communicated) of an interrogator, it will be that an interrogator 
reads the identification code of the non-contact ID tag etc., and discernment of the person or an object will be 
performed. 

[0003] The block diagram showing the composition of the interrogator of the former [ d rawin g 3 ] and drawing 4 are 
the block diagrams showing the composition of a non-contact ID tag (transponder). It is inputted into a modulator 2, it 
becomes irregular with question data, and the subcarrier from a synthesizer 1 is amplified with the transmitting 
amplifier 3. And an antenna 5 is supplied through Sir KYUTA 4, and it emanates to the air. If a non-contact ID tag 
goes into the service area of an interrogator and an antenna 5 and the antenna 20 of a non-contact ID tag carry out an 
electromagnetic coupling, a modulator and demodulator 21 takes out power, a clock, and question data from the 
received wave of an antenna 20, supplies power to a controller 22 and memory 23, and sends out the clock and 
question data which made the non-contact ID tag operating state, and took it out to a controller 22. The controller 
which received this analyzes question data, and performs a lead or light of memory 23 according to the result, and 
generates response data, and sends them to a modulator 21. The modulator and demodulator 21 is constituted so that 
the amplitude of the reflected wave may change according to response data, and the reflected wave by which amplitude 
modulation was carried out in this way is received by the antenna 5 of an interrogator. 

[0004] The reflected wave received with the antenna 5 of an interrogator is sent to a distributor 6 through a circulator 
4, it is carried out here for 2 minutes, and another side is inputted into the receiving system R2 for one side through the 
90-degree phase shifter 7 to the receiving system Rl as it is. In the receiving system Rl or R2, an input RF (response 
data are included) is changed into baseband signaling by the mixer 8, 1 1 and a filter 9, or 12 by making the output 
subcarrier of the transmitting amplifier 3 into a local subcarrier, and it amplifies the receiving amplifier 10 or 13. After 
the baseband signaling from these receiving systems Rl and R2 is compounded with the synthetic amplifier 14, by the 
level converter 15, it is changed into a digital signal and outputted as response data. Here, having used two receiving 
systems Rl and R2 is based on the following reasons. That is, not using a complicated circuit like a subcarrier 
synchronous circuit, the subcarrier for transmission is used for the local subcarrier for detecting a received wave signal 
and changing into baseband signaling as it is. however, the phase contrast of a received wave and a transmitted 
subcarrier ~ the physical relationship of an interrogator and a non-contact ID tag ~ changing ~ this - intersecting 
perpendicularly (90-degree phase contrast) ~ or ~ if it will be in the state near it - the receiving system R2 - 
accepting it ~ coming out - the amplitude of a baseband output falls remarkably In order to avoid this, baseband 
signaling enables it to surely take out with an amplitude more than predetermined level by detecting each of a received 
wave and the received wave which carried out 90-degree phase shift of it. 
[0005] 
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[Problem(s) to be Solved by the Invention] An interrogator always sends out a subcarrier, and whenever a non-contact 
ID tag may go into a service area, it enables it to correspond in a non-contact ID tag discernment system which was 
described above. However, in the case of a carried type interrogator, exhaustion of a power supply is large and, now, 
large capacity-ization of the cell for power supplies is especially needed. Or there was a problem to which the available 
time by the charge on the 1st becomes short. Moreover, since it is used by arrangement two or more interrogators of 
whose a lap has in the service area depending on a system, in such a case, the transmission wave from each interrogator 
may interfere, and a transmission error may be produced. 

[0006] Even if it uses the purpose of this invention by arrangement with which the power consumption of an 
interrogator can be reduced and the service area laps in two or more sets of interrogators, it is to offer the interrogator 
and its transmission-control method of a non-contact ID tag and the non-contact ID tag discernment system 
communication of an interrogator enabled it to perform more certainly. 
[0007] 

[Means for Solving the Problem] In the interrogator equipped with a transmitting means by which this invention sends 
out the transmitted subcarrier modulated with no becoming irregular or question data, and a receiving means to receive 
the reply signal which the aforementioned transmitted subcarrier was answered and has been returned from the non- 
contact ID tag, and to get over The memory which memorizes the timing pattern which divided the period beforehand 
determined as the switch, and which serves as ON or off- level for every time slot, ON of the aforementioned switch 
indicates the interrogator characterized by establishing a transmission-control means to control so that reading 
appearance of the timing pattern of the aforementioned memory is repeated and carried out and the aforementioned 
transmitting means outputs a transmitted subcarrier for every time slot of the on-level 

[0008] Furthermore, this invention is the transmission-control method of an interrogator in case two or more sets of an 
interrogator are used in the state where a lap is in the area which can be served. The timing pattern of each interrogator 
is set up so that the on-level of the timing pattern indicated by the aforementioned memory of each interrogator even 
when the aforementioned switch of each interrogator was turned on by what relative time difference always may not be 
turned on at this time. The transmission-control method of the interrogator characterized by outputting a transmitted 
subcarrier from each interrogator based on each of this timing pattern is indicated. 
[0009] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained. Drawin g 1 is the block 
diagram showing the example of composition of the interrogator of the non-contact ID tag discernment system which 
becomes this invention, and has composition which added the transmission-control machine 30, the reading switch 31, 
and memory 32 to the conventional interrogator shown in drawing 3 . It reads here, and only while this reading switch 
31 is switched on, a switch 31 is a manual switch, and it has by the timing pattern set as memory 32, and the 
transmitting conveyance output from the transmitting amplifier 3 is turned on and off, and the transmission-control 
machine 30 controls to always consider the output of the transmitting amplifier 3 as a halt, when a reading switch is 
OFF. 

[0010] Here, when only one set of an interrogator is arranged in the service area, the interrogator of drawing 1 will 
transmit a subcarrier intermittently and will perform recognition of a non-contact ID tag, and informational transfer. In 
the system which it follows, for example, a person possesses a non-contact ID tag for the inside of a service area, and 
performs discernment and information transfer of the man, while having passed through the inside of the service area, 
if the timing pattern which can perform subcarrier transmission by the frequency which can communicate with a non- 
contact ID tag is set as memory 32, recognition and information transfer of a non-contact ID tag can be ensured once 
[ at least ], performing subcarrier transmission intermittently and reducing power consumption. 
[001 1] When a lap is in the service area of two or more sets of interrogators, a timing pattern with which intermittent 
transmit timing differs between interrogators is set as each interrogator. Drawing^ is what showed the example of a 
setting of a timing pattern in case the number of interrogators is three, and 1 time of an air time sets every interrogator 
to tO, and it has the pattern which serves as the 1 period T by nine time slots of this time width of face tO. Each time 
slot to which each interrogator is turned on in each period is 2 times, and it is desirable to make it the chance of 
transmission become the same to each interrogator in this way. Although a sign SI - S9 are given to each time slot and 
it is illustrated, the time width of face tO of each [ these ] time slot communicates between non-contact ID tags in the 
meantime, and let it be only the time which can complete a required information transmission. 
[0012] By the timing pattern illustrated to drawing 2 , supposing the reading switch of three sets of interrogators is 
simultaneously set to ON, for example like dra w i n g 2 , in the first time slot SI, transmission of all interrogators will 
collide and normal transmission cannot be performed. However, by the time slot S3, by time-slot S4, further, since an 
interrogator Q3 performs a subcarrier output independently, an interrogator Q2 can ensure communication to it after 
that at a time slot S5, even if an interrogator Ql has a non-contact ID tag in the place with which the service area of 
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these three sets of interrogators lapped. Moreover, since there is completely nothing to the same pattern with a bird 
clapper even if it shifts in the direction of a time-axis and these patterns have the time slot which is surely turned on 
independently even if the ON time of a reading switch differs, at least within the period T of a pattern, one 
communication can surely be performed. Therefore, if people set up shorter than time to pass through the inside of a 
service area with a non-contact ID tag for the pattern period T, even when communication with a non-contact ID tag 
can be ensured and a lap is in the service area of two or more sets of interrogators, performing used power saving by 
intermittent transmission ( drawing 2 2/9), a mutual interference is avoided and it can communicate with a non-contact 
ID tag. 

[0013] In addition, the setting method of a timing pattern was not restricted to drawing_2 , and cannot be 
overemphasized by that various deformation is possible. Moreover, the period of a pattern does not necessarily need to 
be the same at each interrogator, either. Moreover, when two or more non-contact ID tags are in the field with which 
the service area of two or more sets of interrogators laps, the technology which enabled it to communicate certainly 
between each [ these ] non-contact ID tag is proposed by Japanese Patent Application No. No. 331318 [ nine to ]. In 
this case, it is necessary to set up so that the time width of face tO of a time slot may become large rather than time to 
be sufficient for performing communication with the non-contact ID tag of these plurality. 
[0014] 

[Effect of the Invention] according to this invention, since the power consumption of an interrogator is mitigable, it is 
effective in considering as a carried type becoming easy, and even when a lap is in the service area of two or more sets 
of interrogators, every interrogator certainly has a non-contact ID tag and the effect that communication can be 
performed again 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 





[Translation done.] 



